Central hemodynamic and regional blood flow changes in the newborn with right ventricular hypertension.
To evaluate the central hemodynamic and regional blood flow changes associated with right ventricular hypertension in the newborn, 13 anesthetized, mechanically ventilated piglets less than 3 d old were acutely instrumented to permit measurements of central vascular pressures, cardiac output, and regional blood flow (radio-labeled microsphere technique). After initial measurements, right ventricular afterload was progressively increased by means of a pulmonary arterial mechanical occluder until right-to-left foramen ovale shunt was observed. An increase in pulmonary arterial pressure from 32 +/- 2 to 55 +/- 3 mm Hg was associated with a decrease in PaO2 from 364 +/- 16 to 88 +/- 9 mm Hg and an increase in the shunt fraction from 13 +/- 1 to 28 +/- 1% (p less than 0.01) during ventilation with oxygen. Right ventricular hypertension induced a significant decrease in systemic arterial pressure from 79 +/- 3 to 63 +/- 4 mm Hg, and left ventricular cardiac output from 156 +/- 10 to 112 +/- 11 mL.min-1.kg-1 (p less than 0.01), likely secondary to a reduction in left ventricular compliance. Oxygen delivery to the brain and heart were unaffected, due to a substantial increase in regional blood flow, but a significant reduction in delivery to the bowel and kidneys were observed. Contrary to what has been reported in the adult, myocardial blood flow to the right ventricle increased during hypertension. Metabolic acidosis was seen in all animals and the changes in serum bicarbonate and whole body oxygen consumption were directly related to the magnitude of decline in systemic O2 delivery.(ABSTRACT TRUNCATED AT 250 WORDS)